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NEews ByTEs

Forthethirdtimeinitshistory, the
Air Products Liquid Phase Con-
version Company’sLiquid Phase
M ethanol (LPM EOH ™) Demon-
stration Project, in Kingsport, Ten-
nessee, operated commercially for
an uninterrupted period of over 50
days. The55-day runended on May
23, 2002. Previoudly, a 65-day run
ended in April 1998. The longest
run, 94 days, occured 1998. Excep-
tional performance periods such as
these demonstrate the unit’'s ex-
tremely high overall availability —
97.7 percent since startup in April
1997. Todate, theunit hasproduced
over 94 million gallonsof methanol.

See® News Bytes’ on page 13...
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A NEewsLETTER ABouUT INNOVATIVE TECHNOLOGIES FOR CoaL UTiLIZATION

GasIFiER TesTING AT PSDF

ThePower SystemsDevel opment Facility (PSDF), located near Wilsonville,
Alabama, is a large pilot plant designed to provide an engineering-scale
demonstration of advanced coal -fueled power systemsand key components
at sufficient scaleto provide data
for commercial scale-up. Itisa
joint project of the U.S. Depart-
ment of Energy (DOE), Southern
Company Services, Inc. (SCS), and
other industrial participants cur-
rently including theElectric Power
Research Institute (EPRI), Si-
emensWestinghouse Power Cor-
poration, Kellogg Brown & Root
(KBR), and Peabody Energy.

The PSDF started operations
in1992. Coal wasfirst fedto the
KBR Transport Reactor operat-
ingasacombustor in August 1996,
during which time it achieved
stableoperationsfor abroad range
of coalsand sorbentstested. Coal conversion was greater than 99.9 percent
a the typically low reactor temperatures (1,600 °F). Sulfur removal
efficienciesexceeded 99 percent at |low cal cium (inthesorbent) to sulfur ratios
— 1.2t0 1.3 — with coal and other fossil fuels containing up to 5.3 percent
sulfur. Emissions of nitrogen oxides (NO,) werelessthan 0.10 pounds per
million Btu (Ib/10°Btu).

During combustiontesting, morethan 20typesof filter elementsweretested
in high-temperature, high-pressure particulate control devices (PCD) de-
signed for candlefilter elements. Thesefilter elementsincluded monoalithic
ceramicoxides, monolithicsilicon carbide, composites, and metallicmaterials.

The Power Systems Development Facility
as seen at night

RECeENT PROGRESS

After 5,000 hours of combustion testing, the Transport Reactor was
modifiedfor operationasanair-blowngasifier (Transport Gasifier), asshown
in the Figure on page 2. Coal was first fed to the Transport Gasifier in
September 1999, and over 2,700 hours of gasification testing have been
completed to date. The Transport Gasifier operates at considerably higher
circulation rates, velocities, and riser densities than conventional circulating
beds, resultinginhigher throughput, better mixing, andincreased massand heat

See® PSDF” onpage?...
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...PSDF  continued

transfer rates. It representsa
major efficiency gain relative
toslagging gasifiersfor appli-
cations using high-ash, high-
melting point coals. It doesnot
depend on slagging (melting)
the ash to remove mineras
fromtheprocess. Slagging of
coal ash requires a large
amount of energy which can-
not berecovered. Inaddition,
non-slagging conditions are
more conducive to long re-
fractory life. Other advan-
tages over current gasifiers

Hordplpe

lected for better compatibility

Disengags with the synthesis gas and
i ) [-:lj:l?;"rau particulatematter,andthede
T W | sign of the filter holder was

; :E ,1—\\ improved. These gasifier

J Cyclone modifications lowered solids

A loading in the PCD and in-

U creased char retention in the

locpaeal reactor loop, resulting in a

higher carbon monoxide (a

synthesis gas constituent) to
carbondioxideratioand higher
carbonconversion. Withgas-
ifier and PCD changes, par-
ticulate matter collection
problemsal sowereovercome.

and combustors include high
carbon conversion dueto ex-
cellent gas/solids contact and high-
percentagesolidsrecirculation, high
sulfur capture, highthroughput, and
high heat release rates that contrib-
uteto asmall footprint and asimple
mechanical design. Synthesis gas
quality from a Transport Gasifier
makesit applicabletofuelingacom-
bustiongasturbinefor theproduction
of power, powering a fuel cell, or
producingfuelsor chemicals.

In the Transport Gasifier, fuel,
sorbent, steam, and air arecombined
inthe mixing zone with solidsrecir-
culated fromthe standpipe. Thegas
with entrained solids moves up
through the mixing zone into the
riser (which has a dightly smaller
diameter), and exitstheriser to enter
the “disengager.” The larger par-
ticles in the synthesis gas are re-
moved by gravity separation in the
disengager. Most of the remaining
particlesareremovedinthecyclone.
The synthesis gas stream exits the
cyclonethroughagascooler to enter
aPCD for final particulate removal.
Solids collected by the disengager
and cyclonearerecycled to the mix-
ingzonethroughthestandpipeand J-
leg. Heat issupplied by burning the
carbon in the recirculated solids in
the lower part of the mixing zone

Transport gasifier schematic

beforethey comein contact withthe
coal fed at the top.

Initial test runs on the Transport
Gasifier were hampered by poor
PCD operation due to high solids
|oading resultingfrom unsteady gas-
ification system operation. Solid
particle characteristics changed dra-
matically from those encountered
during combustion. Thesyngasand
char causedfilter material sproblems
and contributed to large pressure
drops; particulate-laden syngas
sometimes leaked through the filter
holders. Also, thecarbon contentin
the circulating solids wasfound to
be extremely low due to inefficient
solids collection and recirculation.
Thehigh carbon-containing solids
loadingonthe PCD alsoresultedin
lower carbon conversion to syn-
thesis gas.

After theinitid runs, theTransport
Gasifier was modified to improve
solids collection and recirculation
by adding aloop seal underneaththe
primary cyclone, and lengthening
the cyclone disengager barrel. In
addition, PCD operatingconditions
were adjusted, iron aluminide filter
material (in lieu of composites or
monolithic silicon carbide) was se-

A second test run of 242
hourswasconductedtoevalu-
ate effectiveness of the gasifier and
PCD modifications, and further as-
sess the Transport Gasifier system.
This second equipment commis-
sioningrunwascompletedinMarch
2001. A Powder River Basin (PRB)
coal blend with Bucyrus limestone
from Ohio was used — a selection
based on the initia test run which
showed that PRB sub-bituminous
coals produced the highest synthe-
sisgasheating valuesduetoitshigh
reactivity. Gasifier and PCD opera-
tions were stable, but the coal feed
system experienced problems with
finely ground coals. Based on the
experience of thisrun, several addi-
tional modifications were made to
thesystem. Topreventtar formation
during startup, a coke breeze feed
system was installed that raises the
gasifier temperature to 1,600 °F be-
fore starting coal feed.

Long-termtesting for thepurposes
of datacollection under steady-state
conditionswasinitiatedin July 2001.
Gasifier and PCD operations, which
continued until September 2001, were
very stablewiththelongest period of
continuous operation being more
than 500 hours. Synthesis gas heat-
ing values, corrected for heat losses
and dilution effects, were between
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100 and 120 Btu per standard cubic
foot, and cold gas conversion effi-
ciencies, with the same corrections,
were between 70 and 75 percent.
Corrections were based on the as-
sumption that a commercial Trans-
port Gasifier will belarger and have
|lessheat |oss, and will not use nitro-
gen for coal conveying or the same
volumeof nitrogenfor instrumenta-
tion purges. The Transport Gasifier
consistently achieved carbon con-
version rates of over 95 percent.
Modifications are under way that
will dlow finer coal to berdiably fed,
which will further improve carbon
conversion and overall operations.

Iron aluminidefilterswereexten-
sively tested during the long-term
tests, with thelongest exposuretime
(1,700 hours) beinginthe700-900°F
temperature range. PCD perfor-
mance was within design param-
eters of stable baseline and peak
differential pressures. Char removal
efficiencies were excellent, with
outlet dust measurements con-
sistently less than 1.0 part per
million by weight. Inpreparation
for oxygen-blown operation, tests
were conducted that focused on
modifications made to the trans-
port gasifier. These tests were
performed from December 2001 to
April 2002. Onesuccessful 157 hour
test has been completed on oxygen-
blown gasification of PRB coal.
Oxygen-blown operation can result
innitrogen-freesyngas, whichfacili-
tatesCO, captureand sequesteration.
In addition, the smaller volume of
gas without nitrogen leads to lower
costs for gas cleanup. Both CO,
capture and nearly 100 percent gas
cleanup areimportant featuresina
future Vision 21 process in which
coal would be used to produce el ec-
tricity, fuels, or chemical swithvirtu-
ally no emissionsfrom the process.

CosTs

SCSdevel opedaconceptual com-
mercial plant design and cost esti-
mate for an air-blown Transport
Reactor-based integrated gasifica
tion (TRIG) combined-cycle power
plant. The design features General
Electric (GE) 7FA combustion tur-
bines and PRB coal. The cost esti-
mateisbased on atypical greenfield
site in the southeast United states.
Cost estimates were developed us-
ing commercial power plant costing
software, process plant costing soft-
ware, vendor quotes, and historical
SCS costinformation. SCSpresented
the conceptual commercia plant
design and cost estimate at the DOE
Clean Coal and PowerConferencein
Washington, D.C. onNovember 19—
20, 2001. The conceptual TRIG™
plant designis298.4 MW (net) with
a lower heating value (LHV) heat
rate of 7,830 Btu/kWh (43.6 percent
efficiency) at average annual ambi-
ent conditions. Projected sulfur di-
oxide (SO,) emissions are 0.10 Ib/
10° Btu, and NO, emissionsare 0.07
Ib/10° Btu. Theestimated total plant
cost for afirst-of-a-kind greenfield
plant is $1,290/kW (excluding the
cost of capital during construction
and startup costs). Thetotal second
plant cost for a 600-MW plant was
projected to be $1,040/kW, and the
LHV heat rate was projected to be
7,420 Btu/kWh (46.0 percent effi-
ciency). All capita costs are given
in January 2001 dollars.

FUuTUure PLANS

Initial gasification tests concen-
trated on PRB sub-bituminouscoals
because their high reactivity and
volatiles content enhance gasifica
tion. Future gasification tests are
planned with bituminous coal to
verify commercial suitability. Sul-
fur emissionsareexpectedtobelower
with bituminous coal s, despite typi-
cally higher sulfur content.

DOE’'sNationa Energy Technol-
ogy Laboratory (NETL), SCS, and
other participantscurrently areplan-
ning the next fiveyearsof research
at the PSDF. The main goals areto
support DOE’s Vision 21 program
for developing oxygen-blown syn-
thesis gas-based processes and to
supportcommercidizationof theair-
blown TRIG™. Afive-year renewal
planhasbeenproposedfor the PSDF,
but has not yet been signed.

M ajor proposed activitiesfor 2002
through 2006includethefollowing:

 Continue air-blown and oxygen-
blown gasification devel opment

* Integrate oxygen-blown gasifier
with advanced air separation
technology

* Integrate gasifier with existing
combustion turbine at the PSDF

 Evaluate multi-contaminate (sul-
fur, mercury, acid gases, and
alkalis) control systems

* Evaluate novel carbon dioxideand
hydrogen separation systems

* Test advanced materialsin gasifier
and combustion turbine environ-
ments

* Evaluate high temperaturegasand
particle sensors

* Improve system integration and
controls

* Improve gas cooling technology

* Improve coal and limestone feed
systemsand ash removal and cool -
ing systems
TheTransport Reactor hasproven

to be both an excellent test bed for
advancing combustion and gasifi-
cation system development aswell
as a promising technology platform
for near-term commercialization as
agasfier. Future activities will le-
verage both aspects.
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FE HosTts SpeciALTY CONFERENCES

On May 14-16, 2002, the U.S. Department of Energy, National Energy
Technology Laboratory (NETL) sponsored two “Specialty Conferences’
focusing on reducing air pollution generated by electric power plants. The
conferences, held sequentially in Pittsburgh, Pennsylvania, featured “Un-
burned Carbon (UBC) on Utility Fly Ash,” followed by “ Selective Catalytic
Reduction (SCR) and Selective Non-Catalytic Reduction (SNCR) for NO,
Control.” Thisyear marked the eighth year for the UBC Conference and the
sixthyear for the SCR/SNCR Conference. Asinpastyears, theseeventswere
very successful, bringing together a wide range of representatives from
industry research institutions, and government. The UBC Conference
drew 155 registrants, 371 registered for the SCR/SNCR Conference, and
82 attended both conferences. Combined, the conferences drew 60
international attendees, representing 14 countries.

NO, reduction required to meet Title 1V requirements of the Clean Air
Act Amendments (CAAA) of 1990 is being achieved through widespread
useof low-NO, burners(LNBs). However, use of these burnersresultsin
theproduction of excessUBC, whichisalsoreferredto asloss-on-ignition
(LOI). Thishighlevel of UBC reducesboiler efficiency and canrender fly
ash unsalable. The issue of UBC mitigation continues to be an issue
addressed by the annual conferences. More stringent reductionsin NO,
emissions, required by Titlel of the CAAA, now are being met by thetwo
major post-combustion technologies, SCR and SNCR, which are the
primary focusof theongoing SCR/SNCR Conference. Many power plants
use or are planning to use post-combustion controls in conjunction

Other highlightsof the UBC Con-
ferenceincluded the results of stud-
ies of multi-pollutant controls at
coal-fired power plantsthrough pro-
cessmodeling; ananalysisof carbon
burnout for specific coals through
computationa fluiddynamics(CFD);
useof high-LOI fly ash (>20% UBC)
to replace shalein cement manufac-
turetoincreaseclinker (raw cement)
productionandreducefuel consump-
tion; use of CFD to study detailed

Hank Courtright of EPRI opened the UBC
conference with a keynote address

with LNBs.

Henry (Hank) Courtright, Vice-President, Power Generation and
Distributed Resourcesfor EPRI, openedthe UBC Conferencewithhis
keynote address, “ Achieving the Difficult Challenges.” He discussed
fivebasi cissuesfacingtheel ectric power generatingindustry: enhanc-
ing the basic power infrastructure; building a robust generation
portfolio; capturing and utilizing or sequestering carbon dioxide;
improving the customer-managed service network; and developing a
global energy strategy. Courtright drew attention to the fact that the
significance of new approaches is often underestimated, and he
encouraged the audience to carefully consider new technol ogies and

new options.

The UBC Conferencealsoincluded 13 oral presentationsand 10 poster
presentationsaddressi ng experiencesand observations, predictive perfor-
mance tools, measurement techniques for UBC, and new uses for high-
carbonfly ash. After the keynote address, areview of the seven previous
UBC Conferences (1995-2001) was presented. Of 103 technical presen-
tations given, 12 cited laboratory, pilot plant or commercial operating
values of UBC on fly ash before and after application of a variety of
combustion modification technologies. While site specific, these results
indicate that, on average, reduction in UBC levels of approximately 50
percent (for a reduction from 8.8 to 4.1 percent) can be achieved by
combustion modification.

Brian Schimmoller, managing editor of
Power Engineering magazine, delivers
keynote speech at the SCR/SNCR
conference
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mechanismsof coa combustion; and
the effects of high-LOI fly ash on
electrostatic precipitators. A com-
mercial carbon burnout process is
producing 18,000 tons of salablefly
ash per monthwhilerecovering hest-
ing value of the UBC equivalent to
1.5 tons of coal per hour. Power
plant application of a combination
of high velocity overfire air and
SNCR has reduced NO, by 45 per-
cent while having minimal effect on
carbon monoxide and LOI. It was
also shown that high-LOI fly ash
performswell asabinder forironore
pelletization, steel mill desulfuriza-
tion slag, and foundry molds.

Brian Schimmoller, managing
editor of Power Engineering maga-
zine, set thetonefor the SCR/SNCR
Conferencewith hiskeynotepresen-
tation, “After the Bubble: Lifein a
Post 9/11 World.” He discussed
uncertainties in the economy, elec-
tricity generation and supply, finan-
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TomRuppel of ParsonsCor poration
presents a review of the UBC
conferencessincetheir inception

cia, environmenta ,andenergy policy.
There is now a synchronous, inter-
connected global economy. Follow-
ing the introduction of examples of
each component of these global is-
sues, Schimmoller concludedwitha
pleato devel op multipletechnologies
and multiplegeneration resources.

The SCR/SNCR Conference in-
cluded 40 oral presentations and 17
poster presentations, addressing
emissionsregul ations, economicsof
NO, emissionsreduction, emissions
trading, risk issuesin commercial
applications of NO, reduction tech-
nologies, non-coa applications, com-
mercial implementation of SCR and
SNCR processes, and chemical re-
agent considerations. Alsodiscussed
were dternative NO, control tech-
nologies, including selective auto-
catalytic reduction, integration of
coal gasification and reburning, and
oxygen enhanced combustion for
NO, control.

Of great interest to power
generators is the potential of
multi-pollutant emission con-
trols, including not only NO,
and sulfur dioxide (SO,), but
also mercury and carbon di-
oxide. One speaker outlined
thecurrent statusof thisissue,
including regulations pro-
posed by several New England
states, and others being con-
sidered at the federal level. It
was noted that in the midst of the
ongoing controversial debate, anin-
tegrated approach isneeded to help
generating companies plan for the
future. There also were three pre-
sentations on the dynamics of exist-
ing NO, trading markets, another
major factor in industry’ s response
to current and future regulations.

Several power generating compa-
niesreported successful operation of
SCRand SNCRunits,includingmest-
ing performance targets for at |east
one year's service. These reports

TomSarkus, Chair of both
conferences, gives opening remarks

emphasized that special attention to
design details is required to insure
proper mixing of chemical reagents
with the flue gas. Of particular
concern is maintaining the correct
balance of reagenttoNO, intheflue
gasto minimizeformation of ammo-
nium bisulfate, a sticky substance
that can plug downstream heat ex-
changers. It hasalsobeenfoundthat
traces of sulfur trioxide, formed by
oxidation of SO, inthefluegas, can
leadtovisibleplumesfromthestacks.
Insomecases, thisproblemisallevi-
ated by injection of magnesiumoxide
into the flue gas. Several speakers
reported that certain componentsin
coa feeds, especialy calcium, ar-
senic and mercury, have significant
effectson SCR catalyst performance,
requiring careful testing and selec-
tion of catalystsfor particular coals.
A number of companieshavedevel -
oped sophisticated strategiesfor cata-
lyst regeneration and replacement to
minimizeoverall operating costs.

With increasingly stringent NO,
reductions being implemented on
an industry-wide basis, these spe-
cialty conferences are expected to
continueto be popular. Conference
proceedingsareavailableonNETL’s
web site (http://www.netl.doe.gov)
under Events.
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CLeaN CoaL Forum

A Capitol Hill workshop entitledClean Coal Technol ogy Forum: Roadmap
to the Future was held on May 20, 2002, to provide up-to-the-minute
information regarding congressional and U.S. Department of Energy (DOE)
support of theFederal clean coal programs. Theworkshop coincidedwiththe
release of the Coal Utilization Research Council’s (CURC) Clean Codl
Technology Roadmap. Theroadmap providesabasisfor discussion of coal-
fired power generation research and devel opment needs— both technol ogi-
cal and financial.

Along with CURC, the workshop was co-hosted by some of the coal and
power industry’s strongest voices including the Electric Power Research
Institute, National Rural Electric Cooperative Association, American Public
Power Association, Edison Electric Institute, United Mine Workers of
America, and the National Mining Association. Attendance was near 150
with representativesfromtherail, mining and el ectric power industries, state
and Federal government, academia, and research institutions.

Enthusiasm for thefutureof clean coal technology wasevidentinall of the
speakers' presentations, including those of Senator Byron Dorgan (D-ND)
and John McCutcheon, Senior Policy Advisor for DOE’s Office of Fossil
Energy. A highlight of the Workshop was the keynote address given by
Senator Robert Byrd (D-WV), who has drawn national attention toward the
use of clean coal technology over the past five decades.

Senator Byrd has spent nearly a half century advocating the use of coal,
calling attention to itsvital importanceto the nation’ seconomy and security.
The Clean Coal Technology Demonstration Program that Senator Byrd
helped launchin 1985 hasearned the reputation asone of the most successful
government/industry R& D partnerships ever implemented. Senator Byrd
remarked that the comprehensive national energy package that recently
passed through the Senate includes a number of difficult provisions and
produced some contentiousdebate. “ But coal —theareawherel focused the
lion’ sshare of my efforts— was oneissue on which the Senate was strongly
in agreement from the beginning,” said Byrd.

Both the House and Senate versions of the energy legislation contain
the $2 billion, 10-year clean coal technology demonstration program (the
Clean Coal Power Initiative), and both versionscall for significant clean
coal tax incentives. Having passed through the House and Senate, the
energy legislation will be handled by a conference committee to resolve
differences between the two versions. Senate and House members are
considering making the conference open to the public and alowing it to be
televised on C-SPAN.

While a pledge of monies and
incentivesfor clean coal technology is
critical to provide industry with tar-
geted assistance, theway inwhichit
isappropriated may compromisethe
program’ ssuccess, accordingtowork-
shop attendees. Staff of the Depart-
ment of Interior Appropriations
Subcommittee, where funding for
theseprogramsiscontrolled, attended
theworkshopto discusstherealities
of the appropriations cycle and its
impact on the clean coa R&D pro-
grams. The need to secure advance
appropriationsfor DOE’sCleanCoal
Power Initiative was cited asacriti-
cal step. Yet, CURCandother indus-
try representatives noted that the
Administrationand Congressdo not
currently support advanceappropria-
tionsof cleancoal dollars, asthey had
done in the past for the Clean Coal
Technology Demonstration Program.

Industry representatives consis-
tently citethe uncertainty surrounding
theavailability of futuredemonstra-
tion funds as a central reason for
industry’ sreluctanceto put forward
ambitiousdemongtration projectsrep-
resenting a federal/private partner-
ship. Accordingly, the workshop
provided the perfect environment to
educateindustry about thecomplexi-
ties surrounding Federal funding of
clean coa technology. While the
government’ slong-termcommitment
to coal-based technology develop-
ment must beassured and funding of
programs should be substantial, in-
dustry must alsodoitspartineducat-
ing and advocating coal-based
technology — keeping coa in the
national energy spotlight.
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CoALBED METHANE — ENHANCING

ProDUCTION AND SEQUESTERING CO,

While methane (CH,) from coal mines (CBM) haslong been considered a
viable energy source, recent U.S. Department of Energy (DOE) efforts that
couple methane recovery technology with CO, sequestration provide anew
twist. While site specificsvary, unmineable, gassy coal beds can often store
CO, indefinitely. Economics can befavorablewhenaCO, sourceislocated
near a coal-powered plant, and the extracted methane can be returned to the
CO, source plant for either co-firing or reburning. Since 90 percent of
estimated U.S. coal resourcesare unminable— dueto extremedepth,

The DOE isproviding 25 percent
of the costs of aproject with indus-
trial partners Advanced Resources
Internationa, B-PAmerica and Shell,
in the San Juan Basin, New Mexico.
The project integrates research- and
commercial-scale field demonstra-
tion. Field datacollected duringthis
project will help validate results of
reservoir modeling efforts. These
data should lead to a better under-

insufficient quantity, or high sulfur and ash content. Thesecoal depostis
represent a potentially large CO, repository and CBM resource base.

Themethane/CO, combinationisefficient asasequestration method,
dueto a2:1 coal-sorption “ selectivity” for CO, over methane. Inthe
application of thisconcept, the CO, iscaptured from powerplant flue

gas, pressurized, andtransportedtoaninjectionsite. There, itisinjected
into deep reservoir rocks capped by low-permeability seals such as
shales or claystones. The CO, displaces CH, from the coal surface,
where two molecules of CO, are trapped for every molecule of CH,
released. High CBM production efficienciescan hel p recover costs of

separating CO, from flue gas (a range of $27/ton to $65/ton of CO,

avoided) and the associated costs of the pipeline infrastructure.
Additionally, thesequestered CO, doesnot escapeasit caninindustrial
recycling for enhanced oil recovery operations.

Significant exploration for and production of coalbed gas in the United
States began in the mid-1980s mainly dueto Federal tax creditsgiven for the
production of coalbed gas. Inthe United States, more than onetrillion cubic
feet of coal bed methaneisnow being produced and meetsabout seven percent
of the total natural gas demand. In enhanced coalbed methane recovery,
industry mostly uses nitrogen instead of CO, as a sweep gas for economic
reasons — among them, being that nitrogen can be recycled.

The DOE began extensive coalbed methane research, development, and
demonstration effortsin 1977. Today’ s coalbed methane R& D ispart of the
geological carbon sequestration R& D program which investigatesiong term
CO, storageinsuchformationsasdepl eted oil reservoirsor salineformations
(seearticleon brinedatabase). The DOE Office of Fossil Energy and Office
of Science have released aroadmapping report entitled Carbon Sequestra-
tion — Research and Development, which identifies key R&D areas. The
goalsof the DOE sequestration program areto provideeconomically competi-
tiveand environmentally safeoptionstooffset all projected growthinbaseline
emissionsof greenhousegasesby theUnited Statesafter 2010. Thelong-term
cost goal for thiseffort isto reducethe cost to $10/ton of carbon avoided (net
costs).

FieLD TESTING WITH INDUSTRY

Fieldtestscoupling sequestration with methane extraction aretaking place
in areas where methane is already produced, as well as new areas where
production could beeconomic if coupled with CO, sequestration.

CH,_ production/CO, storage concept

standing of the mechanismsand dy-
namics of coal, gas, and water in
reservoirs. Most importantly, the
project will assess the technical and
economic recovery of enhanced
guantitiesof coalbed methane, using
CO, asthe sweep gas. Thedatawill
hel p determinethesorptivebehavior
of CO, on various coal types. The
results of this effort are expected to
be applicable to coabeds in other
basins.

Inanother effort, DOE, the Geo-
logical Survey Officeof Alabama,
and industry are focusing on the
sequestrationpotential of Alabama’'s
Warrior Coal Basin “fairway.” One
goal is to develop a broad based
geological screening model that is
transferable to highly industrialized
coa basins in North America, Eu-
rope, and Asia. Thescreening model
looks at geologic variables such as
stratigraphic architecture, structural
geometry, permeability, and hydro

See“ CBM” onpage8 ...
7
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...CBM continued

geology, aswell ascoal quality,
gascontent, and sorption capac-
ity. Proximity to power plants,
pipeline systems, and other in-
frastructure are also part of the
model. This model would be
abletoidentify sitesof highCO,
storage potential. In the War-
rior Basin, two large coal-fired
plants emitting 31 megatons of
CO, annually operate adjacent

CBM. Many of theunmineable
deposits are close to existing
coal-fired powerplantsand could
be potential reservoirs for CO,
inadditionto providing methane
for co-firing at thosefacilities.

Industry acceptance of these
appliedandevolvingtechnol ogi-
cal effortsmay requirepil ot test-
inganddemonstrationsof many
phasesof energy production/uti-

to a thriving coalbed methane
industry.

CO, sequestration can prolong the life of more
than 3,000 wellsin Alabama, including one shown

above, and increase CBM reserves

The DOE and its partners
also are focusing on increasing the
methanerecovery rate of marginally
economic Appalachian coal beds.
There are approximately 115 coal
bedsinWest Virginiaalone, andonly

10-15 percent of them areclassified
asmineable. Thesepotential sources
of methane are near eastern markets
and could make use of the existing
pipelineinfrastructureto deliver the

lization. Moreapplied scientific
R&D for system characteriza-
tion will be necessary. DOE's
coal bed methane program with
industry is an opportunity to instill
further confidenceintheseevolving
technologies that have worldwide
application.

CLEAR SKIES INITIATIVE

TheClear SkiesInitiative, announced by the President on February 14, 2002, representsamarket-based, multi-
pollutant approach to reduce emissions of SO,, NO,, and mercury further, faster, and cheaper than the current
“piecemeal” approach. According to President George W. Bush’ sremarks delivered at the National Oceanic
and Atmospheric Administration (NOAA), theinitiative”...will harnessthe power of markets, the creativity of
entrepreneurs, and draw uponthebest scientificresearch.” Someelementsof Clear Skieswill requirelegislation,
while others can be implemented through the regulatory process. Also at NOAA, the President announced a
new approach on global climate change, designed to cut greenhouse gas intensity 18 percent over the next 10
years, while supporting vital climate change research.

The Clear Skies|nitiativeis modeled on the 1990 Clean Air Act (CAA) Acid Rain program’ s cap and trade
system of permitsand all owances, whichiscredited with reducing morepol lutionthanall other “command and
control” CAA programs combined, and at two-thirds of the cost. Utilitieswill have to reduce emissionsby a
set deadline, without aprescribed method. Thisisexpectedtosave$1billionincosts, whileencouraging newer
and cleaner innovativepollution control technol ogies. Fuel diversity isanother expected outcomeand, according
to U.S. Environmental Protection Agency (EPA) projections, would make coal alarger part of the future fuel
mix than would otherwise be the case.

Under the system, allowancesgood for oneton of pollutant emitted could be bought and sold. The program
would apply to both old and new sources. Accordingto EPA, SO, trading would bebuilt uponthecurrent Title
IV Clean Air Act structure. Furthermore, NO, trading would expand the current seasonal program in the
northeast to anational program annual program with two (geographic) trading zones. The mercury trading
program would be entirely new.

Clear Skiesgoalsare: 73 percent cutin SO, emissions, from currentemissionsof 11 milliontons/year to acap
of 4.5milliontonsin2010, and 3milliontonsin2018; anda67 percent cutinNO, emissions, from currentemissions
of S5milliontonsto acap of 2.1 millionin 2008, and 1.7 millionin 2018. Mercury wouldbe capped for thefirst
time, reducingemissionsfrom 48 tons/year to acap of 26 tonsin 2010, and 15tonsin 2018. For detail sseehttp:/
/www.whitehouse.gov or http://www.epa.gov/clearskies
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NETL ConNrereNce oN PM 2.5

AND ELECTRIC POWER

In anticipation of regulatory actionsby theU.S. Environmental Protection
Agency (EPA), the U.S. Department of Energy’s National Energy Technol-
ogy Laboratory (NETL), hosted a conference on April 9-10, 2002, in
Pittsburgh, Pennsylvania entitled PM2.5 and Electric Power Generation:
Recent Findings and Implications. A major goal of the conference was to
highlight remaining scientific questionsand discusspolicy optionsrelatingto
regulation of PM2.5. The conference was attended by almost 200 technical,
regulatory, and managerial personnel inthe utility air pollution control area.

Twokey documentsarebeing prepared by EPA to provideabasisfor
determining whether to maintain or revise the National Ambient Air
Quality Standards (NAAQS) for PM2.5. Both documents are sched-
uledfor publiccomment. The“criteriadocument,” recently releasedin
third draft, will summarize the most recent science on heath and
welfare effects. The " staff paper” will address policy optionsin light
of the science, and is expected to be issued later this year. EPA is
scheduled to designate areas of the United Statesasbeing in attainment
or nonattainment withthePM 2.5 NAA QSinthe2004—2005timeframe.
State Implementation Plans for attaining the PM2.5 NAAQS and for
complyingwith the 1999 Regional Hazeruleare scheduled for comple-

Lucinda Langworthy of Hunton
& Williams, representing the Utility
Air Regulatory Group, provided an
overview of theelectricutilities' per-
spective on the regulations and the
current scientific uncertainties sur-

rounding PM2.5. She noted con-
cernsover inconsistent study results
inthe EPA’ sdraft criteriadocument
(in circulation at the time of her
talk), as well as the need to better

tionin2007-2008. Becausevery small particlesin theatmosphereact | ucindaLangworthy of Hunton & Williams,

toeither absorb or scatter light, and thusimpair visibility, theregulatory
debate has closely connected the PM 2.5 and regional haze issues.

Theconferencekeynote session highlighted theremaining scientific ques-
tions surrounding PM 2.5 and discussed how policy options may be imple-
mented through the legislative/regulatory framework. The four plenary
session speakers are at the forefront of current effort to integrate PM2.5
science and policy. James Vickery of EPA provided an overview of the
NARSTO PM Assessment, a two-year effort to produce a document that
describes the “state of the science” for use by policy makers and their
advisors. In addition, EPA representatives at the conference indicated that
NAAQSfor PM2.5will probably continueto be based on massconcentrations.

Ronald Wyzga of the Electric Power Research Institute described the
resultsof arecent study examining the effects of PM 2.5 and co-pollutantson
health in Atlanta, Georgia. This study showed that whenever PM2.5 is
associated with adverse health effects, some form of carbon is aso impli-
cated, whereas sulfates and nitrates (the components of PM 2.5 most closely
associated with power plants) were not significantly associated with adverse
health effects. John Bachmann of EPA described the statusand likely course
of implementation for PM 2.5 standards, and the potential role of the Bush
Administration’s new Clear Skies Initiative to provide a new regulatory
baselinefor power generation (see page8). Bachman claimed that the multi-
pollutant approach embodied in the Clear SkiesInitiative can result in lower
overall coststo industry and consumers, and can providefaster protectionto
human health and ecosystems than under the current Clean Air Act require-
ments. EPA studies suggest that implementation of the Clear SkiesInitiative
will result in greater nationwide attainment of the PM2.5 NAAQS and/or
reduced residual non-attainment costs for local areas.

representing UARG

define toxicity of different particle
types. Therol eof co-pollutants(gases)
in influencing particle effects was
another uncertainty cited.

In the conference technical ses-
sions, over 40 oral presentationsand
15 posters examined the relation-
ship between power plant emissions
andtheconcentrationsand composi-
tion of ambient fineparticles. Tech-
nical sessiontopicsincludedanaysis
of ambient monitoring data, emis-
sions characterization, atmospheric
chemistry, and air quality modeling.
Research findings presented at the
conference gave important insights
on the relationship between power
plant emissions and PM2.5 chemi-
cal composition and concentra-
tions. Copies and summaries of
the presentations are available on
the conference web site (http://
www.netl.doe.gov/publications/pro-
ceedings/02/PM 25/).
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BRINE AQUIFERS FOR CO, SEQUESTRATION

Geological disposa of CO, can involveinjection into deep underground
formations such as coal seams, oil and gasfields, largevoidsand cavities, or
into deep salineaquifers. Disposal of CO, inbrineaquifersappearsto bean
appealing optionfor sequestration. AccordingtotheU.S. Geological Survey
(USGS), some two-thirds of the contiguous 48 states are underlaid by brine
aquifers. Brineaquiferscontain high concentrationsof Group | and Il metals
and metal carbonaterocks, such asCaCO, and MgCQO,, which areamong the
few proven long-term storage sitesfor CO,. However, chemical character-
isticsof deep brinesvary considerably bothlaterally and stratigraphically. As
a consequence, detailed characterization of each brine field is necessary if
they are going to have potential as sites for CO,, sequestration.

The U.S. Department of Energy’s National Energy Technology Labora-
tory (NETL) is developing a brine database which includes temperature,
depth, pressure and a variety of chemical variables (pH, sodium, iron,
chloride, bicarbonate, calcium, magnesium, sulfate, and total dissolved
solids) onsome64,000 brinestakenfrompromising

acidic brines has shown that it is
necessary to increase the akalinity
of the brines before carbonate pre-
cipitation occurs.

The brine database will be avail-
ablein aformat that can be used as
input for avariety of other computer
programs. Statistical evaluations of
much of thedatabasehhave been com-
pleted. These data evaluations can
provide aframework for future di-
rection of CO, sequestration within
brineenvironments. Inaddition, the
NETL brine carbonation test facil-
ity, alab apparatusto react CO, with
brine, can be used to test different
brinesunder various conditions.

locationsinthecontiguousUnited States. Sources
of these datainclude those provided by the USGS,
searches of the geoscience literature, State Geo-
logical Surveysand oil and gas producing compa-
nies. Additionally, NETL hasinstituted a limited
field program of brine collection throughout the
United States. Thisbrinesamplingisbeingdonein
conjunctionwithother government agenciesandoil
and gas companies.

A map of the Unites States has aso been
constructed using ArcView which includes the
geographic location of more than 64,000 brine

wells, thelocation of fossil fuel-fired el ectric power
generating stations (100 megawatt capacity and larger), and past seismic
activity and/or potential. An example of a map constructed using the
information currently inthe databaseisshowninthe map (aboveright). The
black dotsonthemapindicatethelocation of thefossil fuel-fired power plants.
Theshaded areasshow | ocationswith high concentrationsof brinewells, while
the contour linesindicate seismic potential. Such maps display the possible
locations where sequestration of CO, in brines may be most appropriate by
indicating therelative position of thevarioussourcesand sinks. Information
concerning the chemical nature of brines, which also will be part of the
database, provides insight into the possible chemical and mineralogical
changes that may occur as a result of pumping large volumes of CO, into
brines. Thebrinesvary greatly from onefield to another and even within the
same field. Seismic potential is particularly important because it affects
stability of the storage site. The programs, database tabulation, and field
collection of brines allow NETL to perform statistical evaluation of the
tabulated brinedatabaseonaformational and basinal level, and providebrine
samples for experimental study of CO, sequestration within the laboratory.
Statistical methods that have been used to test relationships between the
tabulated brine variables on basinal and formational levelsinclude avariety
of parametric and non-parametrictests. Carbonation of naturally occurring
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INTERNATIONAL INITIATIVES

FE AND PARTNERS ExPLORE OPPORTUNITIES FOR CCTs IN THAILAND

TheU.S. Department of Energy (DOE) Officeof Fossil
Energy (FE), in cooperation with the Southern States
Energy Board and the US-Asia Environmental Partner-
ship, isworking with the Industrial Estates Authority of
% Thailand (IEAT) to include the unique environmental
capabilitiesof American clean coa technologies (CCTs)
| - inthe [EAT “Eco-Industrial” program. The |[EAT oper-
ates 29 industrial estate complexes and five of these are
involvedinthelEAT pilot Eco-Industrial program. The
complexes, whichhouseavariety of tenantindustries, are
envisioned as a somewhat “closed loop” system, with
wastesfrom oneprocessused asinput to another process.
Some of these wastes, generated from refining and
petrochemical operations, canbeused asupplemental fuel in CCTs, eliminating environmental liabilitiesassociated
withthesematerials. Co-firing someof thesewasteswith coal isclearly advantageous, and could provideamarket
for CCTsaswell asother environmental goodsand services. Thailand has expressed interest in maintaining fuel
diversity through coal use, and the use of CCTscan assist in thisarenawhile creating unique opportunitiesin the
IEAT Eco-Industrial program.

L -
[ 4 . r'. =
# -

The Eco-Industrial group in front of the CoCo3
facility, a Thai cogeneration company

There are several areas where U.S. practice can be adapted to the Thai situation. In the United States, both
circul ating fluidized-bed (CFB) andintegrated gasifi cation combined-cycle (I GCC) technol ogieshaveprovided a
low-cost method of recovering environmentally benign energy fromrefinery wastes. Oneparticul ar opportunity
could be offered by co-firing refinery waste gases with coal in aCFB combustor. Refinery waste gasestypically
areflared, which resultsin both significant emissions and lost energy value. Inthe United States, fluidized-bed
combustion systems have been installed to use refinery waste gases, recovering their energy while reducing
emissions associated with thisrecovery. In addition to waste gases, the CFB processis capable of using several
other refinery by-products, including petroleum coke. Additionally, thel GCC processcan co-firerefinery wastes,
including somethat woul d be subject toland disposal restrictions(i.e., classified ashazardous) inthe United States.

The Map Ta Phut refinery and petrochemical complex in Thailand is designated for “eco” conversion, and
produces a variety of by-products that might be candidates for CCT co-firing. Also at the Map Ta Phut site,
construction of 1,400 MW of coal-fired power capacity iscurrently stalled dueto the new regul atory emphasison
environmental concerns. FE has visited the Map Ta Phut complex as well as other sites to explore CCT
opportunities, and has met with engineering and environmental specialistsinthetenantindustries.

Whilecoal-fired power plantsusing ol der technol ogi esare subject to significant environmental opposition (and
are difficult to permit), CFB technologies purchased from American vendors have been installed at the Thai
industrial complexes. The 300-MW CoCo3 plant at Map TaPhut isfired by coal and gas, and includestwo coal-
fired CFB boilers. A paper complex in Tha Toom also has two coal-fired CFBs.

11
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MEeeTING OF CoAL AbpVISORY GROUP IN KOLKATA, INDIA

Thefirst Meetingof Coal Advisory Group (CAG), established under thelndo-USBilateral Energy Consultations,
washeldinKolkata, India, April 25, 2002. TheAdvisory Groupwasestablishedtoserveasaforumfor identifying
and carrying out collaborative projectsof mutual benefitinthecoal sector. Indiahasvast reservesof high-ash coal
and seeks foreign R& D aswell asforeign investment to promote cleaner use of coal.

Theopenround tablediscussion brought together 45 expertsincluding representativesfrom India sMinistry of
Coal, Ministry of Power, National Thermal Power Corporation, the Confederation of Indian Industries, Bharat
Heavy Electric, Ltd, aswell asother corporate and government participants. TheU.S. del egationwasrepresented
by industrial associations, government and academiawho were sel ected to addressissuesearlier identified by the
Indian sideasbeing of near-term importance. Theseareasof interest included coal washing and cleaning, fly ash
utilizationanddisposal, coal mining andassociated environmental i ssues, andwaystofacilitateinvestment decisions
by the private sector.

InordertogivetheU.S. teamarealistic view of thelndian coal chainandrelated, real-life problems, the meeting
includedsitevisitstothe Singrauli and Piparwar coal regionstolook at an opencast mine, acoal beneficiation plant,
and athermal power plant with an associated fly ash disposal system.

As one meeting outcome, the U.S. Department of Energy, Office of Fossil Energy agreed to provide amodel
businessplanfor devel opingacoal washery project usinginputsfromtheir Indian counterparts. Thiswould bean
exampleof a“bankable” document to support “ build-own-operate” decisions, and attract financing.

M eeting parti cipantswereinterested in storageof fly ashin mines(both surfaceand underground) and utilization
of mineand washery wastes. Thegroup agreed to continuediscussionsof availabletechnology for large-volume
storage of fly ash, looking at areas for potential cooperation. Preparationswill also be made for astudy tour of
U.S. facilities that use mine and washery wastes in CFB combustion both to produce power and to alleviate
environmental problems.

A second CAG meseting has tentatively been scheduled in the United Statesin about six months, at which time
theissues of coal combustion efficiency and emissionsreduction will be the principal focus of the agenda.

IEA Groupr DRrRAFTs FossiL FUELS ZERO EMISSIONS STRATEGY

TheInternational Energy Agency (IEA) Working Party on Fossi| Fuels (WPFF) met
in Paris on May 6—7, 2002, under the leadership of the newly elected Chair, Barbara
McKee, Director of the U.S. Department of Energy (DOE), Office of Fossil Energy
(FE), Coal and Power Import and Export. A major objective of the WPFF is to
implement a new strategic plan — Vision for the 21% Century: Zero Emissions
Technologies for Energy Security, Environmental Protection, and Economic
Development, which was designed to raise the profile of thisimportant R&D area.

i RS FE has been an active member of WPFF sinceit was founded in 1974, chaired from
e 1995 to 1997 by a former FE Assistant Secretary. The WPFF advises the |EA
' Committeeon Energy Research and Technol ogy ontechnol ogy issues, trends, and R& D
programsinfossil fuelsand el ectricity systemissues, and hasgrown to amembership of

The |lEA Working Party A - . . . .
onFossil Fuels 25 industrialized countries. The WPFF administers seven implementing agreements,

technology status report ~ Which facilitatecooperation among | EA membersin specificfossil energy RD& D aress.

The zero emissions strategy was developed in response to a recommendation of the Conference on Zero
Emissions Technol ogies for Power Generation that took place in New Orleansin October 2001, and which was
sponsored by WPFF, DOE, and the U.K. Department of Trade and Industry. That conference saw asacritical
global task, thedevel opment of zero emissiontechnol ogiessuchasFE’ sVision 21 concept. Vision21wouldprovide
thetechnol ogy basisfor integrated ultra-clean plantsfor producing el ectricity and opportunity productsincluding
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cleantransportationfuels, high-valuechemical s, syngas, and hydrogen. Theconferenceal soledtoselectionof the
WPFF astheeffectiveconduitfor Vision 21 intotheinternational market. Speakersindicatedthat “out of thebox”
thinking could bring about zero emissionstechnol ogies over the next two decades. Zero emissionstechnologies,
whichapplytoall fossil fuels, couldrangefromindustrial clustersthat striveto useoutputsfrom onesystemasinputs
to other systems (see related article on Thailand eco industrial parks) to such advanced clean coal processes as
integrated gasification combined-cycleand hybrids, and enhanced oil recovery using CO, fromenergy conversion
processes. The WPFF completed a Technology Status Report on zero emissions technologies in May 2002.

Thestrategic plan emphasi zesthe stakethat countriesthroughout theworld havein advanced technol ogies, and
lays out a concrete basis for working together. The WPFF zero emissions strategy focuses on four elements:
communications, collaborationindevel opment and depl oyment, cooperationtoimproveexisting power plants, and
energy safety/security. Communication of the zero emissions opportunity is seen as a vital component of the
strategicplan. Giventheincreasing energy useand emissionsin devel oping countries, thestrategy a soincorporates
cooperationwith non-member nationssuch asChinaand Indiathat have an extensivebaseof low performing fossil
fuel plants. A conferenceis planned for 2003 in the AsiaPacific region to focus on economic development and

environmental protection. A roundtable on energy safety and security isalso envisioned.

UprcoMING EVENTS

— September 9-12, 2002 —
Air Quality I11:

Mercury,TraceElements and

Particulate Matter Conference

Sponsor: Energy & Environmental
Research Center, University of
North Dakota with DOE, EPRI,
and others

Location: Arlington, VA

Contact: for onlineregistration
http://www.undeerc.org

— September 17-20, 2002 —
5th International Symposium
on Gas Cleaning at High
Temperature

Sponsor: NETL

Location: Morgantown, WV

Contact: Kimberly Y avorsky

Phone: (412) 386-6044

E-mail :

kimberly.yavorsky @netl.doe.gov

— September 23-27, 2002 —
19th Annual International
Pittsburgh Coal Conference

Sponsor: University of Pittsburgh,
with participation of DOE
among others

Location: Pittsburgh, PA

Contact: University of Pittsburgh

Phone: (412) 624-7440

E-mail: pcc@engrng.pitt.edu

— October 21-23, 2002 —
International Conference on
Clean Coal Technologies for
Our Future

Sponsor: U.S. DOE, Assessorato
all’Industria Regione Autonoma
della Sardegna, and Enel
Produzione

Location: Sardinia, Italy

Contact: Conference Secretariat

Phone: +39 070 499242-43

Website:
www.iea-coal .org.uk/cct2002

— November 18-21, 2002 —
12002 Fuel Cell Seminar

Sponsor:NETL

Location: Palm Springs, CA

Contact: Kimberly Y avorsky

Phone: (412) 386-6044

E-mail:

kimberly.yavorsky @netl.doe.gov

... News Bytes’ continued

In May 2002, JEA Unit 2, the
world’ slargest circulating fluidized-
bedboiler, performedat full load (300
MWe). Unit 2 has fired 26 tons of
coal during startup and checkout ac-
tivities since February. A two-year
series of demonstration tests are
plannedtobeginin August using coal
andfuel blends(coal/petroleumcoke).

Aerial views of JEA plant
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Status oF ACTIVE

CCT DEMONSTRATION PROJECTS

ENVIRONMENTAL
ConNTRrROL DEVICES

Southern Company, I nc. -Demon-
stration of Advanced Combustion
Techniquesfor aWall-Fired Boiler.
All testing on the origina project has
been compl eted and reported. Phase4
has been extended until December 31,
2002, to evaluate the use of GNOCIS
and other computerized process con-
trol software to further optimize op-
eration of Unit 4 by controlling
additional processes, including ESPs,
sootblowersand steam side equipment,
at the plant. (Coosa, GA)

ADVANCED ELECTRIC
Power (GENERATION

City of Lakeland, Department of
Water & Electric Utilities— Mcln-
tosh Unit 4A PCFB Demonstration
Project and Mclntosh Unit 4B Topped
PCFB Demonstration Project. Lake-
land Electric continuesto evaluateits
optionsto meet future power demand.
During thisinternal review, Lakeland,
Foster Whedler, DOE, and othershave
been reviewing the system concept,
siting, and financial issues in order to
improve the project. (Lakeland, FL)

JEA —ACFB Demonstration Project.
Congtruction of Unit 2 at the Northside
Station was completed in December
2001. Overall startup completion for
the DOE project was at 86 percent at
the end of June 2002. Commercial
operationsareplanned for August 2002
followed by a two-year demonstra-
tion period, testing coal-fuel blends.
(Jacksonville, FL)

Kentucky Pioneer Energy,L.L.C.—
Kentucky Pioneer Energy Project. The
Draft Environmental | mpact Statement
(EIS) was issued in early November
2001 and the public meetings were

14

held in December 2001. The public
comment period ended January 25,
2002. Thefinal EISisin preparation
and scheduled to be issued before
the end of the summer of 2002.

(Trapp, KY)

Sierra Pacific Power Co. — Pifion
Pinel GCC Power Project. Theproject
ended January 1, 2001. Sierrasubmit-
tedtheFinal Technical Reportto DOE.
Integrated operation of the gasifier,
hot gas cleanup system, and gas tur-
bine had not been achieved when the
project ended. Because the state of
Nevadarepeal ed el ectric deregulation
and placed amoratorium on the sale of
power plants in the state, the pending
sale of Sierra’s Tracy Station (which
includes the Pifion Pine plant) to WPS
Power Development, Inc., was sus-
pended. DOE is preparing a post-
project assessment report. (Reno, NV)

Tampa Electric Co. — Tampa Elec-
tric Integrated Gasification Con+
bined-Cycle Project. Tampa's Polk
Power Station completed its opera
tional period at the end of October
2001 with over four and one-half years
of successful commercial operation.
The fina report is in preparation and
review, and should bereleased in late
summer 2002. (Polk County, FL)

Alaskalndustrial Development and
Export Authority (AIDEA)—Healy
Clean Coal Project. Demonstration
operation under the Cooperative
Agreement was completed in Decem-
ber 1999. The Final Report was ap-
proved and issued for public release.
The Final Report, aswell as copies of
all the Topical Reports describing the
key technical activities carried out
during the project’ stwo years of dem-
onstration operations, areavailableon
the Clean Coal Technology Compen-
dium at http://mww.lanl.gov/projects/
ccte/. As the result of a settlement

reachedinMarch 2000, A|DEA turned
the plant over to Golden Valley Elec-
tricAssociation, Inc. for custodial care.
Financing for a “full retrofit” to a
conventional low-NO, burner andlime
spray dryer emission control system
must be obtained if the plant is to
operate in the future. There are no
potential purchasersof thepower other
than Golden Valley. Low-interest fed-
eral loan funds to finance the “full
retrofit” and refinancetheexisting debt
on the Healy Clean Coal Project are
currently being sought by Golden Val-
ley in cooperation with AIDEA.
(Healy, AK)

Arthur D. Little, Inc. —Clean Coal
Diesdl Project. Due to Author D.
Little's reorganization, testing on the
hardened engine parts has been de-
layed. However, problems associ-
ated with oil leakage and cooling
cycleof thelargediesel at University
of Alaska Fairbanks has been solved.
Hardened engine component testing
should resume by early fall 2002.
(Fairbanks, AK)

CoAL PROCESSING
FOR CLEAN FUELS

Western SynCoal LLC (formerly
Rosebud SynCoal®Partner ship) —
Advanced Coal Conversion Process
(ACCP) Demonstration. The ACCP
Demonstration Project in Colstrip,
Montana, has processed over 2.9 mil-
lion tons of raw subbituminous coal.
Nearly 2milliontonshas beensupplied
tocustomers, includingindustries(pri-
marily cement and lime plants) and
utilities. Montana Power agreed in
September 2000 to sell its coal busi-
nesses, including Western SynCoal
LLC, to Westmoreland Mining LLC.
Because Westmoreland cannot take
advantage of synthetic fuel produc-
tion tax credits due to their current



tax status, operation of the ACCP is
not economical under their owner-
ship. Therefore, operations at the
ACCP facility have been suspended.
Westmoreland is continuing to seek
opportunitiestosell the ACCPplantto
parties that can use the synthetic fuel
production tax advantages so opera-
tions potentially could be restarted.
TheFinal Report for the project isdue
in December 2002. (Colstrip, MT)

Air ProductsLiquid PhaseConver -
sion Company, L .P. - Liquid Phase
Methanol Process Demonstration
Project. The Liquid Phase M ethanol
(LPMEOH™) ProcessDemonstration
Facility continuesto experiencestable
operation on coal-derived synthesis
gas. An assessment of the perfor-
mance of the methanol synthesis cata-
lyst activated in-situ in August 2001
found that storage of thefresh catalyst
in the presence of mineral oil at e-
evated temperaturesprior to reduction
was the cause of the lower than ex-
pectedinitial catalyst activity. Based
on the results of this assessment, the
in-situ activation procedure was
modified so that the fresh methanol
catalyst would not be exposed to tem-
peratures that exceed 100°C prior to
activation with a mixture of dilute
synthesisgasin nitrogen. A secondin-
situ activation of methanol synthesis
catalyst was successfully completed
in late June 2002. A preliminary syn-
thesis gas uptake of 98 percent of
the theoretical value was attained,
indicating that the methanol synthe-
sis catalyst was properly activated
during the in-situ activation proce-
dure. Demonstration operations in a
temperature-programming mode are
currently underway. Since startup in
April 1997, the demonstration facility
has operated at an availability ap-
proaching 98 percent, and has pro-
duced more than 94 million gallons of
methanol, all of which was accepted
by Eastman Chemica Company for
useindownstream chemical processes.
Monitoring al potential catalyst poi-

sons, and methods for their removal
and control, continues to be impor-
tant. (Kingsport, TN)

INDUSTRIAL APPLICATIONS

CPICOR Management Company,
L.L.C. — Clean Power From Inte-
grated Coal/Ore Reduction. DOE has
continued its work toward completing
an Environmental Impact Statement
for this project, a draft of which is
expected later in 2002. The CPICOR
Management Company (CMC) con-
tinues to perform baseline environ-
mental monitoring and preliminary
engineering and design. CMC aso
continues to work closely with the
Australian developers of the Hlsmelt
Process and iron/steel engineering
firms to establish a process and me-
chanical design database for this
project. This project will be designed
toproduce 3,300 tonsper day of liquid
ironandapproximately 160 MWefrom
the by-product gases. (Vineyard, UT)

ThermoChem, | nc. -PulseCombus-
tor Design Qualification Test. The
Final Report has been submitted and
accepted by DOE. The preparation
of the Post Project Assessment is
now underway and the Cooperative
Agreement isin the close-out process.
(Baltimore, MD)
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